INTRODUCTION
The isomorphous ammonium dihydrogen phosphate (ADP) and potassium dihydrogen phosphate (KDP) are technologically important crystals grown in large size for various applications. ADP crystal is of more appeal due to its piezo-electric property (Tukubo et al 1989) . Studies on ADP crystals attract interest because of their unique nonlinear optical, dielectric and antiferroelectric properties (Gunning et al 2001) . ADP crystals are widely used as the second, third and fourth harmonic generators for Nd: YAG, Nd: YLF lasers and for electro-optical applications such as Q-switches for Ti: Sapphire, Alexandrite lasers, as well as for acousto-optical applications.
ADP crystal has found applications in NLO, electro-optics, transducer devices and as monochromators for X-ray fluorescence analysis.
The room temperature structure of ADP determined by X-ray diffraction analysis was reported by Ueda (1948) . Tenzer et al (1958) and Hewat (1973) Studies have also been made about the effect of additives on growth, habit modification and structure of ADP (Davey et al 1974 , Boukhris et al 1998 .
The adsorption of impurities at different sites can cause growth inhibitions, even block the growing surface and in consequence stop the growth process.
However, the adsorbed impurities may simultaneously lead to a reduction in the edge free energy, which results in an increase in crystal growth rate (Rak et al 2005) . Several dopants help in the growth of ADP crystals with higher growth rate and enhancement in the various properties of the crystals. The growth promoting effect is observed in the presence of organic additives Considering the principles of homogeneous and heterogeneous nucleation theories, the free energy of formation of a nucleus under heterogeneous nucleation is less than that of a homogeneous condition (Sangwal 1996 , Srinivasan et al 1999 . Considering the additive added system it can be noticed that the induction period of doped ADP is higher than that of pure and it increases with the increase in the additive concentration. Among the additives, L-alanine has a higher induction period than LAHCl at every concentration. The presence of additives in the system affects the nucleation behavior very considerably. This may be due to the suppression of chemical activity of the metal ions present in the ADP solution (Mullin 1993).
GROWTH RATE MEASUREMENTS
The influence of additives on the growth rate of ADP crystals is determined by the weighing method (Kubota et al 1995) . which consequently decreases the rates of layer displacement that cause an increase in the growth rate (Sangwal 1996).
CRYSTAL GROWTH
In the present work, ADP crystals doped with 5 mol% LAHCl and L-alanine separately were grown from aqueous solution with an apparatus that rotates the growing crystal. The seed mount platform in this experiment stirs the solution very well and makes the solution more stable, which resulted in better crystal quality. The crystal growth was carried out in a 5000 ml standard crystallizer used for conventional crystal growth by using the method of temperature reduction. The aqueous solutions at the saturation temperature 
POWDER XRD STUDIES
The X-ray powder diffraction analysis was used to confirm the physical phase of the product. Grown crystals were ground using an agate mortar and pestle in order to determine the crystal phases by X-ray diffraction. 
DIELECTRIC STUDIES
The magnitude of dielectric constant depends on the degree of polarization charge displacement in the crystals. Using Agilent 4284A LCR meter, the capacitances of the pure and doped ADP crystals were measured for temperatures from 313 to 423 K with frequency (f) of 1 kHz. Good quality transparent crystals of size 7 × 7 × 2 mm 3 were used for the measurements.
The dimensions of the samples were determined using a traveling microscope 
PIEZOELECTRIC MEASUREMENTS
Piezoelectricity is the ability of certain crystals to generate an electric charge when subjected to mechanical stress. 
CONCLUSIONS
New additives L-arginine monohydrochloride and L-alanine were added with ADP and found that these additives can affect the nucleation of ADP from aqueous solutions. The addition of these amino acid materials enhances the metastable zone width and induction period of pure ADP solution. Also, during the experiment it was observed that the number of tiny crystals formed by spontaneous nucleation was appreciably reduced in the case of doped solution. It is believed that the addition of these amino acid materials suppresses the activities of the metal ion impurities present in the solution which enables larger metastable zone width and faster growth rate.
HRXRD curves recorded for 5 mol% doped crystals have excellent crystalline
perfection. The FTIR spectrum shows that amino acid additives have entered into the ADP crystals. The transmission spectrum reveals that the crystal has sufficient transmission in the entire visible and IR region. The SHG conversion efficiency and piezoelectric coefficient values of doped crystals are higher than that of pure.
